TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



CM 
CO 



CO 
O 
Q 



r 
o 



r 



CO 

o 
o 



o 
I 

CO 

o 



o 
I 

CM 



CO 



r 

I 

CM 



ro 



I 

CO 

o 
o 

a: 



o 
l 

o 



o 
I 



(/) 



n 

3 

I 

«*- 



m 
oo 



oo 



r 
o 



I 

o 
o 



o 
I 

CM 



• • 


TX 


r 




z 

l 


Q 


CM 




OS 









O) 



CD 
00 



A. 



ro 

CM S 

O v 




If) 
O) 



m 
oo 



o 
o 



CD 



&3 



O 

o 



□ 



□ 



fe 5 

2 ^ 



□ □ 



□ 



r 



I 



00 



oo 



n 

CM 
CM 



CD 



I 




TITLE: MEMORY 



DEVICE 



HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 
INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



Oi 
I— 

i— 

CD 

^— 

m 
h- 

h- 

l— 

CN 

O L ! 



k 

o 

i 

I 



QQ 



CD 



QQ 



QQ 

CD 
QQ 
x 
LO 
QQ 
x 
^t- 
QQ 
x 
ro 
QQ 

cn 
QQ 



QQ 



QQ 



x 

3 



QQ 



_J 

o 



if) 

a 



I I I I I I I I 
oooooooo 
oooooooo 



CM 
6 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 




TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



o I 





1 


JL 


J I U 




JL, 


o 








CM 












m 






r- 
i 










Jc 




< 






















x 




















x= 






o 
1 




T 




CM 
1 




f> 

1 




i 




m 
1 




i 




.1 






Q_ 




Q_ 




Q_ 




Q_ 




Q_ 








Q_ 






X 




XC! 




x 








X 




x^ 




X 


o 
1 




1 




CM 




ro 
1 




^- 
1 




m 
1 




(0 

1 




r-. 
1 






r>< 




!x 








bx 




X 




X 






















p\ 




fx 








|X. 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 






bxd 




xd 








xd 




xd 




xd 




xd 


CO 




CO 




CO 




CO 




CO 




CO 




CO 




CO 


m 




GO 




CD 




CD 




CD 




CD 




CD 




CD 


















ix 




bxd 




xd 




xd 


10 




m 




LO 




tO 




LO 




LO 




LO 




LO 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CO 


>< 








xd 












xd 




><d 




xd 


^~ 




^? 
















^1- 










00 




CD 




CD 




CD 




CD 




CD 




CD 




CD 


px 




xd 




>< 




;xd 




xd 




bxd 








xd 


ro 




ro 




ro 




ro 




ro 




ro 




ro 




ro 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 


b>< 




>^ 




pxi 








>X 




xd 




xd 






CNJ 




CNJ 




CM 




CNI 




CNI 




CM 




CM 




CM 


CD 




CD 




CD 




m 




CD 




CD 




CD 




CD 


X 




X 




xc 




x 




X 








x 




x: 
































cd 




m 




CD 




5 




cd 




CD 




CD 




CD 


xd 




X 




X 




X 




X 




x^ 




xc 




x: 


O 




o 




O 




O 




O 




O 




O 




O 


CD 




CD 




CD 




CD 




CD 




CO 




CD 




CD 



I I I 



I I 



I I I 



I I 



3 

o 



CO 

o 



















o 




T 
















m 




to 














t 




1 




i 




I 




1 




4 




































T 




CM 




r?oj 








m 










1 




o 




1 

O 




i 




o 




o 




=i 




1 

o 
































o 




T 




CM 




ro 








m 




to 




1 


1 








1 

O 




1 

o 




1 

o 




o 




1 

o 




o 






xd 




bxd 




xd 




xd 




Xd 




bx 




Xd 


























r^ 






CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 


Jxd 








xd 




bx 




xd 




xd 




xd 




xd 


CO 




CO 




CO 




CO 




CO 




CO 




CO 




CO 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 






bx 




><d 




bx 








b~d 




xd 




xd 


LO 




LO 




LO 




LO 








LO 




LO 




LO 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 






xd 




xd 




xd 








xd 








>-d 


^? 








^~ 








^J- 




^* 








^J- 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 


ixd 




xd 




bx 




bx 




pxd 




txd 








xd 


ro 




ro 




ro 




ro 




ro 




ro 




ro 




ro 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 






xd 




xd 




xd 




bx 




bx 










CM 




CM 




CM 




CM 




CM 




CM 




CM 




CM 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 






x: 




x: 




x: 




X 




x: 








x 
































CD 




CD 








5 




CD 




m 




CD 










x: 




x: 




X 




X 




xc 




xc 




x= 


CD 




O 




O 




O 




O 




O 




o 




O 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 



O'-NIO^mtON 

I I I I I I I I 

oooooooo 
qQqqoqoo 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



O 
I 

o 
o 



I 

o 



^ if 

Q CL 



CNJ 
CN 



CO 

o 

LU 



o 



in 



o 
I 

oo 



r 

CO 



O 



00 



O 
I 

o 

Q 



O 





Ql 


• • 


Q_ 






r 






O 




O 




O 


I 


O 



o 
I 

o 

Q 




O | 



O 
Q 




O 
I 

o 



6 



o 
o 
m 



/ 



CNI 

-CM 




I 

O 
Q 



CNJ 
-CT) 

ro 




h 

O 
CD 



o 
I 

o 



O 
Q 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



BO BO 60 BO BO BO BO BO 



ROW 1 



DO P 

Dout-0 TO Dout-7 

INVERTED (Dout-0 TO Dout-7) 



ROW 6 



ROW 16« 



Dout-0 TO Dout-7 

INVERTED (Dout-0 TO Dout-7) 



Dout-0 TO Dout-7 

INVERTED (Dout-0 TO Dout-7) 



00000111 


lo 


X 


Y 


11111000 
00000111 


1 


8 


0 


11110000 
00001 1 1 1 


1 


7 


1 


11100000 
00011111 


1 


6 


2 


11000000 
00111111 


1 


5 


3 


10000000 
01111111 


0 


4 


4 


00000000 

11111111 


0 


3 


5 


00000001 
11111110 


0 


2 


6 


0000001 1 
11111100 


0 


1 


7 


00000111 
11111000 


0 


0 


8 


00001 1 1 1 
11110000 


0 


1 


7 


0001 1111 
11100000 


0 


2 


6 


00111111 
11000000 


0 


3 


5 


01111111 
10000000 


0 


4 


4 


11111111 

00000000 


1 


5 


3 


11111110 
00000001 


1 


6 


2 


11111100 
0000001 1 


1 


7 


1 



FIG. 6 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



oo 
h- 

i — 

CO 

I— 

LO 

I— I 

I— 

ro 

I— : 

CM 
I— 

O L_ ! . 



















O 




T 




CM 




ro 








in 




CD 






1 

o 




o 




1 

O 




o 








1 








o 










>< 












>< 






































QQ 
xd 




CD 




CD 

>< 




QQ 

px 




CD 

x: 




QQ 
b>< 




QQ 




QQ 
xq 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 


m 




CD 




CD 




CD 




QQ 




QQ 




QQ 




QQ 


>< 








X: 




x; 




bxq 




px: 








XT 


m 




10 




t-O 




LO 




LO 




LO 




LO 




LO 


CD 




CD 




CD 




QQ 




QQ 




CD 




QQ 




QQ 


>< 




>< 








X^ 




xq 




Xq 


















^ 








^t- 




^1- 




^f- 




^ 


CD 




m 




CQ 




QQ 




QQ 




QQ 




QQ 




CQ 


>< 




>< 




>< 




xq 








xq 




xq 




Xq 


ro 




ro 




ro 




ro 




?o 




ro 




ro 




ro 


QQ 




QQ 
xq 




QQ 




CD 

xq 




QQ 
>< 




CD 

xq 




QQ 




CD 
>< 


CM 




CM 




CM 




CM 




CM 




CM 




CM 




CM 


CD 

X 




QQ 




QQ 
x: 




QQ 
x: 




QQ 

X 




QQ 
x: 




QQ 




QQ 

X 


























t — 










m 




5 




s 












QQ 




CD 


X 




X 




x: 




X 




X 




X 




X 






O 




O 




O 




O 




O 




O 




O 




CD 


QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 



_J 

o 



o I I I I I I I I 
9 ooooaooo 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



II 



CsJ 



o 
I 



o 



O 
O 
00 




m 











CO 






or 


CO 


csi 


UJ 




UJ 


CM 
















• • 












o 

UJ 






OH 

















o 



O 
I 

o 

Q. 



I 

O 
Q- 



o 



Is 



O 
I 

o 



CM 
•CD 



I 

O 
Q 




o 



00 

6 



o 



I 

O 
O 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



Dout-0 TO Dout-7 







BO 60 BO BO BO BO BO BO 


PO 


ROW 


1 


00000000 


0 






00000001 


1 


ROW 


3 


0000001 1 


0 






00000111 


1 






00001111 


0 


ROW 


D 


AAft4 1111 

OOUl Till 


1 

1 






00111111 


0 






01111111 


1 1 






11111111 


1 0 






11111110 


1 






11111100 


0 






11111000 


1 






11110000 


0 


ROW 


14 


11100000 


1 






11000000 


0 






10000000 


1 



FIG. 9 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



JL 


JL 


JL 


JL 




JL 


JL 




O 




i 




CM 




ro 






in 




t£> 






1 

o 




o 




1 

O 




I 

o 




i 

o 








O 




o 






bx: 












.CL. 








A: 






























r^ 






CD 




CD 

bxd 




CD 




CD 

bxd 




CD 

>< 




CD 

x 




CD 

bxi 




CD 
x^ 


CO 




CD 




CD 




CD 




CD 




CD 




CD 




CD 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 






bxd 








x; 




bxt 




px: 




>< 




x 


LO 




lO 




LO 




LO 




LO 




LO 




LO 




LO 


QQ 




CD 




CD 




CD 




CD 




CD 




CD 




CD 






bx: 




>< 




>< 




X 




p>< 




>< 






^ 




^J- 












^ 




^J- 




^i- 






CD 

pxq 




CD 
>< 




CD 




CD 




CD 

tx 




CD 
>< 




CD 
X 




CD 
pxi 


rO 




rO 




rO 




rO 




rO 




rO 




ro 




rO 


CD 




CD 
>< 




CD 




CD 




CD 

>x^ 




CD 




CD 
>< 




CO 
bxi 


CM 




CM 




CM 




CM 




CM 




CM 




CM 




CM 


CD 




CD 




CD 




CD 




CD 




CD 




QQ 




CD 


X 




X 




X 




X 




X 




X 




X 




X 
































m 




s 




s 








CD 




CO 




m 




CD 






X 




X 








X 




X 




X 




X 


o 




O 




O 




o 




O 




O 




O 




O 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 



O'"Nr0T|-lfi(DN 
I I I I I I I I 

oooooooo 

OOOOOOOCl 



O 

6 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 




TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



TMP 




LO 

O 


TMP 




o 

O) 


TMP 




in 

r>. 


TMP 




o 

CO 


TMP 


oo o o o 


m 


TMP 


oo oooo 


o 

ro 


TMP 


oo oooo o^- 


m 


TMP 


oo oooo oo 


o 


BITS 


O •<- CMrO^-iT) CO 1^ 

I I I I I I I 1 

Ld Ld LJUJIjJIjJ Ld Ld 
hi" 1— 1— 1— H- 1- h- 


TEMP °C 



CM 

6 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



CO ' 

i— 

CD 
I— 

m 
i— 

h- 

ro 
I— 

CNJ 
I— 

o L_ 1 



JL 


JL 








JL 


JL 




O 








i 




I 






m 




CO 

I 






=£= 
















1 

=£= 




l 








i 














rX 
















































CD 




03 




OQ 




0Q 




0Q 




CD 




0Q 




0Q 


bx 




px 








px 




px 




px 




>X 




p>x 


CD 




CD 




CD 




CD 




CD 




CD 




CD 




CD 


CD 




0Q 




CD 




0Q 




CD 




OQ 




OQ 




OQ 


px 




px 




bx 




bx 




bx 




px 




bxi 




bxj 


to 




LO 




m 




LO 




LO 




LO 




LO 




LO 


GO 




OQ 




OQ 




0Q 




0Q 




OQ 




OQ 




OQ 






pX 




bx 




bx 




bx 












bX 










xt- 




xj- 












xp 




xh 


oo 




CD 




0Q 




00 




0Q 




CD 




CD 




0Q 


px 








>< 




pX 




pX 




px 




px 




xq 


ro 




r^O 




ro 




ro 




ro 




ro 




ro 




ro 


00 
bx 




CD 
>< 




OQ 
pX 




0Q 
bx 




0Q 
bx 




0Q 
bx 




CD 
px 




0Q 

px^ 


CNJ 




CNJ 




CM 




CN 




CNJ 




CNJ 




CNl 




CNl 


CD 




0Q 




OQ 




0Q 




0Q 




0Q 




0Q 




OQ 






X 




X 




X 




X 




X 




X 




































m 








s 








s 




0Q 




5 




CD 


X 








x 




X 




X 








X 




x 


O 








O 




O 




O 




C? 




O 




O 


OQ 




CD 




0Q 




0Q 




0Q 




CD 




0Q 




CD 



_l 

o 



o 

Q 

or 



I I I I I I I I 
oooooooo 
oooooooo 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 





O 



/ 



lis 



o 



Q 



or 

^ O o 



h 

o 

CD 



ov 



o 
I 

o 

Q 



O 
Q 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



oo 1 
i— I 

CO ' 

I— 

lO 

I— I 

^ I 
h- 

ro 

h— I 

p I 

O ' ! ._ 



_l 

o 



o 
o 



co 



CO 



CO 



CD 



CD 



0"-cMro^-mcor^ 
I I I I I I I I 
oooooooo 
oooooooo 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 




TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



oo 
f— 

I — 

CO 

I— 

UO 

I— 

h- 

ro 
I— 

CNJ 





JU 














o 








CM 




ro 




«^ 




Pi-5 




CD 
1 

Q_ 




Pi-7 










J 

Q_ 




1 




i£ 
















>x 








>< 




x: 




x: 














r^ 






















QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 






Jx 




b>< 




x: 




x: 








xd 




xJ 


CO 




CO 




CO 




CO 




CO 




CO 




CO 




CO 


CO 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 






x; 




>< 




px 












X 










LO 




m 




LO 








LO 




LO 




LO 


GG 
ixd 




QQ 
>< 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 






^J- 












^J- 




^J- 








^? 


0Q 
Jxd 




QQ 
zx 




QQ 




QQ 




QQ 
>< 




QQ 




QQ 
x; 




QQ 

px 


ro 




ro 








ro 




ro 




ro 




ro 




ro 


CD 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 






bxc 




pxq 




x 












bx: 




bxj 


CNJ 




CNI 




CNI 




CnJ 




cnj 




CM 




CNI 




CNJ 


CO 

X 




QQ 
x 




QQ 
X 




QQ 
x: 




QQ 




QQ 
x: 




QQ 
x 




QQ 

X 
































m 

X 




m 

X 




s 




5 




X 




m 

x: 




m 

X 




x: 


O 




O 




O 








o 




O 




O 




O 


QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 




QQ 



r^ 
6 



_i 

o 



CO 

o 
o 



I I I I I I I I 
oooooooo 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 




TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



3 
o 
o 



o 
o 



3 

o 
o 



o 
o 



o 
o 



3 

o 
o 

a 

o 
o 



o 
o 



CAL 




o 
o 

CM 


CAL 




o 
m 


CAL 




o 
o 


CAL 


O O O O 


o 
m 


CAL 


oo ooo*- ''-''- 


o 
m 
l 


CAL 


oooooo•r-— 


-100 


CAL 


oo oooo o«- 


-150 


CAL 


oo oooo oo 


-200 


BITS 


o (Nro^m cor^ 
II 1 1 1 I II 
<<<<<<<< 
oo oooo oo 


DELAY 



6 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 



oo 
i— 

i — 

CO 

h— 

lO 

I— 

I— 

ro 
I— 

CNi 
I— 

T 

O L_ 1 — . 





JL 


JL 


JL 


















CM 




ro 








m 






A 








A 




A 








A 




A 


A 






























00 




00 
X: 




00 
>< 




00 
X 




00 

>< 




00 
xq 




00 

>< 


00 


CO 




CO 




CO 




CO 




CO 




CO 




CO 




CD 




00 
>-< 




00 
xd 




00 
X^ 




00 




00 




00 
>< 


00 


LO 




LO 




LO 




LO 




LO 




LO 




LO 


5? 


GO 




00 




00 




00 




00 




00 




00 


00 






><j 




pxi 












pxi 




>< 


bxj 






^~ 




-d- 




^? 




^t- 




*f 




^f" 


-d- 


00 




00 




00 




00 




00 




00 




00 


00 


^< 




>< 












^< 








x: 


zxz 


ro 




ro 




ro 




ro 




ro 




ro 




ro 


ro 


00 




00 




00 




00 




00 




00 




00 


00 


b>< 




x^ 








>< 




>< 




b>< 






bxi 


CNI 








CN 




CN| 




CNI 




CN 




CNI 


CNJ 


00 




00 




00 




00 




00 




00 




00 


00 


X 




X 




x 




X 




X 








X 


X 


































s 




CO 




0Q 








m 




s 


5 






X 




x 




x 




X 










X 






o 




o 




O 




O 








o 


O 


00 




00 




00 




OO 




00 




00 




00 


00 



2£ 
_l 

O 



(f) 

a 



I I I I I I I I 
ooaoaaoa 

OOOOOOOO 



o 

CM 
6 



TITLE: MEMORY DEVICE HAVING TERMINALS FOR TRANSFERRING MULTIPLE TYPES OF DATA 

INVENTOR: JOO CHOI 
DOCKET NO.: 303.880US1 





o 


en 






CN 


*§ 












_J UJ 















CO 
lO 








O 


UJ 


CN 


z 




1- 


o 






s 




o 


Q 




Q_ 





o 

CD 
CN 



LO 
CN 


OARD 




CD 











\ 



o 
o 


(N 


CN 


6 




Ll. 



